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UHVRXUFHV LQFUHDVHV ELREDVHG SURGXFWV DUH FRPSDUHGZLWK IRVVLO IXHO EDVHG SURGXFWV LQ RUGHU WR XQGHUVWDQG WKHLU
VXVWDLQDELOLW\>@,I WKHUHLVDODFNRIHIIHFWLYHUHJXODWLRQRIWKHXVHRIUHVRXUFHV WKH\FDQEHFRPHRYHUH[SORLWHG
7KHUHIRUHLWLVLPSRUWDQWWRXWLOL]HELRUHVRXUFHVUDWLRQDOO\E\SURGXFLQJYDOXHDGGHGSURGXFWVIURPE\SURGXFWVRU
ZDVWH RI WKH H[LVWLQJ LQGXVWU\ 7KLV SUDFWLFH FRXOG PLQLPL]H WKH DPRXQW RI ZDVWH GHSOHWLRQ RI WKH (DUWK¶V
HFRV\VWHPV DQG HQYLURQPHQWDO FRQWDPLQDWLRQ >@ 7KH DLP RI ELRHFRQRP\ LV WR ILQG VROXWLRQV WR WKH PDMRU
HQYLURQPHQWDO SUREOHPVRQ WKH(DUWK >@)RU H[DPSOH GHFUHDVH LQ WKH DPRXQWRI WKH HPLWWHG JUHHQKRXVH JDVHV
SUHYHQWLRQRIWKHGHWULPHQWRIELRGLYHUVLW\DQGLQFUHDVHLQWKHHIILFLHQF\RIWKHH[SORLWDWLRQRIWKHELRUHVRXUFHVDUH
WKHNH\IDFWRUVLQELRHFRQRP\>@0RUHRYHURQHRIWKHSULPDU\(XURSHDQ8QLRQ¶VJRDOVLQELRHFRQRP\LVWRXVH
ELRUHVRXUFHVIRUWKHSURGXFWLRQRIKLJKYDOXHSURGXFWV


)LJ&RQFHSWRIELRWHFKRQRP\
6HYHUDO UHVHDUFKHVKDYHEHHQPDGH DERXW WKH UDWLRQDOXWLOL]DWLRQRIELRUHVRXUFHV LQSURGXFWLRQRIYDOXH DGGHG
SURGXFWV,Q6ZHGHQVFLHQWLVWVLQYHVWLJDWHGDQHZDSSURDFKRIWKHHIILFLHQWXVHRIELRPDVVQDPHO\ELUFKEDUNDQG
RQLRQZDVWHLQWKHSURGXFWLRQRIQHZSURGXFWV7KHUHDVRQRIWKHUHVHDUFKLVWKHUHGXFWLRQRIHQYLURQPHQWDOLPSDFW
E\XWLOL]LQJELRPDVVUHVLGXHVDVDIHHGVWRFNLQELRPDVVFRQYHUVLRQSURFHVVHVQDPHO\ELRUHILQHU\>@
7KH LQQRYDWLYHSURGXFWLRQRIKLJKYDOXHSURGXFWV IURPELRPDVV UHVLGXHV LV DQHFHVVDU\FRPSRQHQW WR WUDQVIHU
IURPWKHFRQYHQWLRQDOHFRQRP\WRELREDVHGHFRQRP\ZKHUHZDVWHRIELRPDVVLVXWLOL]HGLQWKHPRVWHIILFLHQWZD\
>@,QFDVHRIXVHRIELRHQHUJ\WHFKQRORJLHVUHTXLUHVUHVHDUFKLQFRQVXPSWLRQRIHQHUJ\DQGPDWHULDOVSURFXUHPHQW
DQGVXSSO\RIIHHGVWRFNLQVWDOODWLRQDQGPDLQWHQDQFHRIHTXLSPHQWDVZHOODVRWKHUHFRQRPLFH[SHQGLWXUHV>@
$XWKRUV XQGHUVWDQG WKDW ELRHFRQRP\ GR QRW VXUURXQG DOO VFRSH RI WHFKQRORJLHV LQYROYHG LQ REWDLQLQJ DQG
SURFHVVLQJRIELRUHVRXUFHV7KHUHIRUHQHZWHUPLVSURSRVHGWRUHSODFHELRHFRQRP\E\ELRWHFKRQRP\
7KHIRFXVRIWKLVELRWHFKRQRP\VWXG\LVRQELRPDVVW\SHVZRRGFKLSVSHOOHWVIRUHVWUHVLGXHVXVHGZRRGVDZGXVW
EXVKHV JUDVV DQGRUJDQLFZDVWH WKDW DUHRU FRXOG EH XVHG LQ WKH SURGXFWLRQRI ELRHQHUJ\)DFWRUV LQIOXHQFLQJ WKH
ELRWHFKRQRP\RIELRHQHUJ\KDYHEHHQHYDOXDWHG7KHEDVLFSULQFLSOHVWKDWKDYHWREHWDNHQLQWRDFFRXQWE\XVLQJELR
UHVRXUFHVLQHQHUJ\SURGXFWLRQKDYHEHHQGHYHORSHGDFFRUGLQJWRWKHGHILQLWLRQRIELRWHFKRQRP\
)LJXUHVKRZVWKHFRQFHSWRIELRWHFKRQRP\7KHRYHUODSSLQJDUHDDPRQJYDOXHDGGHGSURGXFWVELRWHFKQRORJ\DQG
ELRUHVRXUFHVLVELRWHFKRQRP\0RUHRYHUGHYHORSPHQWRIELRWHFKRQRP\LVDIIHFWHGE\YDULRXVIDFWRUV7KHVHLQIOXHQWLDO
IDFWRUVDUHHFRQRPLFDOHQJLQHHULQJDQGVRFLRHFRQRPLFDVSHFWVOHJLVODWLYHFOLPDWHDQGHQYLURQPHQWDOLPSDFWVDVZHOODV
LQQRYDWLRQVKXPDQUHVRXUFHVGHYHORSPHQWRIUHVHDUFKDZDUHQHVVNQRZOHGJHDQGDYDLODEOHILQDQFLDOUHVRXUFHV
%LRWHFKRQRP\EHQHILWVWKHHQYLURQPHQWDQGFOLPDWHDVJUHHQKRXVHJDVHPLVVLRQVDUHPLWLJDWHGDPRXQWRIZDVWH
LVUHGXFHGDQGELRGLYHUVLW\LVSURWHFWHGE\SURGXFLQJKLJKYDOXHDGGHGSURGXFWVIURPUHQHZDEOHORFDOELRUHVRXUFHV
7KH XVH RI ORFDO UHVRXUFHV>@ HQKDQFHV WKH VWDWH RI VRFLHW\¶V ZHOIDUH DV ORFDO HFRQRP\ LV EHLQJ GHYHORSHG
'HYHORSPHQWDQGUHVHDUFKRIWKHSRVVLEOHSURGXFWLRQRIKLJKYDOXHSURGXFWVOHDGVWRQHZLQQRYDWLRQV
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0HWKRGRORJ\
$OJRULWKPRIPHWKRGRORJ\ LV GUDZQXS WR LOOXVWUDWH LQWHJUDWLRQ RI DERYHPHQWLRQHG DVSHFWV IRU WKH SURFHVV RI
HYDOXDWLRQRIELRWHFKRQRP\$OJRULWKPLVSUHVHQWHGLQ)LJ


)LJ$OJRULWKPRIHYDOXDWLRQPHWKRGRORJ\
0HWKRGRORJ\ LQFOXGHV DQDO\VLV RI ELRPDVV REWDLQLQJ DQG SURFHVVLQJ WHFKQRORJ\ DQG HQHUJ\ SURGXFWLRQ
WHFKQRORJ\ IURP GLIIHUHQW DVSHFWV 7KH\ DUH SUHVHQWHG E\  FDOFXODWLRQ PRGXOHV HQJLQHHULQJ HQYLURQPHQWDO
FOLPDWH HFRQRPLFDO VRFLRHFRQRPLFDO ILQDQFLDO DQG KXPDQ 7KH PRGXOHV SUHVHQW PDWKHPDWLFDO GHVFULSWLRQ RI
WUHDWPHQWSURFHVVHVELRUHVRXUFHV
0HWKRGRORJ\WHVWLQJ
0HWKRGRORJ\ LV WHVWHG IRU H[WUDRUGLQDU\ VLWXDWLRQ ZLWK H[SRUW RI ELRUHVRXUFHVZLWK GLIIHUHQW DGGHG YDOXH IRU
H[DPSOHZRRGUHVLGXDOVDQGORJVKDYHVPDOODGGHGYDOXHSUHSDUDWLRQRIZRRGORJVL]HVDQGSHOOHWVFKDUDFWHUL]H
KLJKHU DGG YDOXH GU\LQJ DQG SUHVVLQJ RI FKLSV 3DSHU SUHVHQWV DQDO\VLV IURP WZR YLHZSRLQWV HFRQRPLFDO DQG
FOLPDWH DVSHFWV RI H[SRUW RI ELRUHVRXUFHV/DWYLD H[SRUWV IROORZLQJ W\SHV RI ELRHQHUJ\ SURGXFWVZRRG UHVLGXDOV
ORJV FKLSV EULTXHWWHV SHOOHWV DQG FKDUFRDO 7KH\ DUH XVHG DV UDZPDWHULDOV IRU SURGXFWLRQ RI HQHUJ\ 6WDWLVWLFDO
LQIRUPDWLRQVKRZVWKDWWRWDOHQHUJ\RIZRRGIXHOH[SRUWHGIURP/DWYLDLQZDV3-VHH)LJ


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






)LJ:RRGIXHOH[SRUWIURP/DWYLDLQ
7KH SHOOHWV DUH OHDGHUV LQ HQHUJ\ H[SRUW  RI WRWDO H[SRUWHG HQHUJ\ IURP WKH FRXQWU\ 7KH\ KDYH KLJKHVW
DGGHGYDOXHKRZHYHUWKH\DUHPRUHFRQYHQLHQWDQGVRIWIRUUHTXLUHPHQWVWRHQHUJ\WHFKQRORJLHV
7KH H[SRUW RI ZRRG IXHO UHGXFHV PLWLJDWLRQ RI JUHHQKRXVH JDV *+* HPLVVLRQ LQ FRXQWU\ DQG LPSDFW 7KH
FDOFXODWLRQLVEDVHGRQDVVXPSWLRQWKDWZRRGIXHOZLOOQRWUHSODFHIRVVLOIXHO±QDWXUDOJDV,WPHDQVFRQWLQXDWLRQRI
XVHRIQDWXUDOJDVZLWKHPLVVLRQIDFWRU5QJ  W&20:KDQGQR*+*HPLVVLRQUHGXFWLRQ&2HPLVVLRQVDUH
FDOFXODWHGZLWKIROORZLQJHTXDWLRQ






UHVLGXDOV ORJV FKLSV EULTXHWHV SHOOHWV FKDUFRDO:
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)LJ(FRQRPLFHYDOXDWLRQRIFRVWVLQFRPSDULVRQZLWKQDWXUDOJDV
&RQFOXVLRQ
%LRWHFKRQRP\LVXVHIXOODQGLQQRYDWLYHWHUPLQWHJUDWHGDOOELRUHVRXUFHVREWDLQLQJDQGSURFHVVLQJV\VWHPWRUHDFK
KLJKHVWYDOXHRISURGXFW
%LRWHFKRQRP\FRQFHSWLQFOXGHVFOXVWHURIHQJLQHHULQJHQYLURQPHQWDOFOLPDWHFKDQJHHFRQRPLFDOVRFLRHFRQRPLFDO
LQQRYDWLRQUHVHDUFKDQGGHYHORSPHQWKXPDQILQDQFLDOHWFDVSHFWVZKLFKKDYHWREHDQDO\VHGDVV\VWHP
3DUWLFXODU VLWXDWLRQ LV FUHDWHG E\ H[SRUW RI ELRHQHUJ\ UHVRXUFHVZLWK ORZ DGGHG YDOXH&DOFXODWLRQV VKRZ WKDW
H[SRUW RIZRRG IXHO FDXVH ORVVHV IRU FRXQWU\ZKLFK DUH FRQQHFWHGZLWKXQUHDVRQDEOH*+*HPLVVLRQV IRU HQHUJ\
SURGXFWLRQDVZHOODVXQMXVWLILHGHQHUJ\FRVWV
$FNQRZOHGJHPHQWV
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UHVLGXDOV ORJV FKLSV EULTXHWHV SHOOHWV FKDUFRDO
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